Transcriptomic characterization of four classes of cell-cell/cell-matrix genes in brains and hearts of wild type and connexin43 null mice.
We have used a highly quantifiable cDNA microarray method to determine the stabilities and expression levels within gene families involved in cell-cell and cell-matrix interactions in neonatal mouse brain and heart. In addition, we have characterized the extent to which deletion of the gap junction protein connexin43 (Cx43) affects these characteristics. Our observations for individual genes revealed a range of differences and variabilities in transcription level among family members; calculation of the genomic patholog (a global measure of gene expression alteration) indicates that these cell interaction genes contribute disproportionately to the overall phenotype. We found significant transcriptomic differences between brain and heart, that deletion of Cx43 considerably decreased gene expression variability and that the average contribution to the pathology of the genes whose encoded proteins are involved in cell-cell or cell-matrix interaction in the Cx43-null mice was about twenty times higher than that of other genes. These findings indicate that gap junction gene expression influences the expression of other genes involved in intercellular and cell-substrate interaction and that expression of these genes is under strong regulatory pressure in the Cx43-null mouse, presumably representing a compensatory response to Cx43 deletion.